serious disease which continues to threaten the lives of hospitalized patients. Failure to suspect and correctly diagnose this disease and consequent inadequate treatment have been responsible for a mortality rate which is too high.
It is generally conceded that there is need for a better understanding of the pathologic and diagnostic features o£ this disease which present many facets and for which a part of the treatment is patterned after that usually employed for septic shock.
History
Nonspecific pseudomembranous enterocolitis has been recognized as a clinical syndrome for many years. The first recorded description of the condition as a complication of a surgical procedure was published in 1893 by Finney30 This was followed by a series of well-documented reports of cases which complicated surgical procedures performed upon the gastro-intestinal tract in which the morbidity and mortality rates were high.< 9 In 1939 Penner and Bern-heim~6 discussed the pathologic aspects of the disease and described important features which they believed were of causative significance. That pseudomembranous enterocolitis could occur in medical as well as surgical cases was first discussed by Bockus 2 in 1944 . He reported coexistence of the disease with terminal uremia, diphtheria, bacteremia, mercury poisoning, Addison's disease, severe burns, and the terminal stages o~ some constitutional disorders not associated with surgery. In 1948 Dixon and TVVeismanS stated that the disease does not necessarily follow surgery performed upon the gastro-intestinal tract but that it may complicate operations performed upon other parts of the body. They reported on 23 cases in which 21 terminated fatally. Pseudomembranous enterocolitis has been described in necropsy reports following brain, gallbladder and gynecologic operations.
Observations of the disease in nonsurgical cases were also reported by Reiner and associates 2a in 1952. They described pathologic changes in the colon which they claimed were similar to those of bacillary dysentery, paratyphoid colitis, toxic states, and pseudodysentery observed in victims of starvation.
Pseudomembranous enterocolitis has been described in kittens and rabbits and a recent report 26 states that there was an epidemic of the disease in a chinchilla farm killing the majority o[ the animals which were being raised for fur production. That the disease can be reproduced in the laboratory animal has been reported by John Van Prohaska,e0 and further investigative work is being carried out by him and his coworkers at the present time using dogs, kittens, and rabbits.
The disease is world wide in its distribution and has no respect for age, sex, or race. From hospitals all over the country come reports of high mortality rates. The incidence of pseudomembranous enterocolitis is on the increase, and probably there is no medical problem at this time which presents a more serious challenge.
Pathologic Anatomy
In pseudomembranous enterocolitis a pseudomembrane is formed which consists 264 The thick layer of the pseudomembrane is partly detached from the mucosa, revealing superficial nlceration, edema and scattered inflammatory cells in snbmucosa. Magnification 50x. of fibrin, pus cells, epithelial debris and mucous ( Fig. 1 ). They form dull gTay patches on red mucosa. In severe cases the membranes are as much as 4 ram. thick and cover the mucosa of almost the entire bowel. The inflammation extends into the submucosa causing marked edema and thickening of the wall (Fig. 2 ). Extreme hyperemia, patches of hemorrhage, and necrosis may occur and all layers of the wall of the bowel may be involved. This accounts for the mild serofibrinous peritonitis which is not infrequently encountered. This, together with distention and blue hemorrhagic areas, is sometimes mistaken for mesenteric occlusion. However, the mesentery is not involved by hemorrhagic changes; the involved area of the bowel is poorly defined, lacks massive hemorrhagic infarction and the extensive necrosis characteristic of ruesenteric vascular occlusion. Furthermore, the wall of the bowel is thickened in cases of advanced enteritis. Recognition of the condition during exploratory laparotomy may save the patient a life-endangering resection of the bowel.
The bowel in pseudomembranous enterocolitis is distended and often contains large amounts of thin yellowish fluid. This represents the counterpart of edema in the tissues. Numerous mucosal capillaries are hyperemic and probably are the main source of the fluid. Increased epithelial secretion is responsible for part of it, but often most of the epithelial surface is desquamated.
Inflammation affects the colon, the colon and small bowel or the small bowel alone. The duodenum and stomach may also be involved as was depicted in one of our case reports. The mesenteric lymph nodes are usually little affected and abdominal viscera show little change, but cloudy swelling of the kidneys and liver may be manifest and puhnonary edema and petechiae may be observed at atttopsy.
Etiology
The canse o~ pseudomenabranous enterocolitis is not completely understood. However, there has been gathered sufficient evidence against the micrococcus pyo-genes< 7, 9, ~2 to incriminate it and it is probable that its enterotoxin may play a significant role in the causation of the syndrome as we now understand it, Efforts to identify the cause of the disease have been unsuccessful repeatedly. The onset may be slow and insidious, or it may occur as an acute fulminating attack with a rapidly fatal outcome. It may or may not follow surgical operations. Medical treatment of a nonsurgical illness may precipitate the syndrome or it may occur spontaneously without any previous therapy. At times it appears as a complication of antibiotic ".,-." • " ,."2, Fro. 2. Mucosa and submucosa with inflammation, hyperemia and edema. Magnification 100x. caaaoLL ANB therapy4; on other occasions it may appear as an enteritis in cases of serious disease such as pneumonia where no antibiotic therapy has been administered and it may appear as a nonspecific enterocolitis without apparent cause.
As has been stated, despite its many peculiarities and clinical variability, recent data have been accumulated which strongly suggest that M-pyogenes and its enterotoxin are probably significant causative agents. Recent studies 3 indicate that staphylococcus aureus which secretes coagulase is not normally present in the feces but when present, is usually associated with enteritis. In the same study it was stated that this organism was cuhured in five cases of pseudomembranous enterocolitis.
At the University of Chicago pseudonmmbranous colitis 20 is being reproduced in rabbits using cultures of staphylococcus isolated from patients suffering with the disease. Following death of the animal the staphylococcus organism has been reisolated from the intestinal tract and staphylococcus enterotoxin injected into kittens and cats has produced a destructive enteritis which terminates fatally.
How do these antibiotic resistant organisms gain admittance to the gastro-intestinal tract? It is probable that antibiotic resistant strains of M-pyogenes are constantly on the increase? TM 24 In a report by Herrell, Nichols, and Martin 12 60 per cent of strains of M-pyogenes that occurred among hospitalized patients were resistant to penicillin and 45 per cent were resistant to aureomycin or terramycin. We know that the Mpyogenes cannot grow excessively in the presence of normal intestinal flora s, -~ and prim to preparation for surgery the patient is safe. In preparation for surgery, however, growth of fecal flora is attenuated or inhibited by therapeutic dosages of broad spectrum antibiotics such as aureomycin or terramycin. Antibiotic resistant strains of staphylococcus can now" multiply in the alimentary tract and produce lethal entero- VAN DER HOEVEN toxin. Some investigators feel that this takes place because the organisms are resistant to antibiotics while others 9, 17 are Of the opinion that the liter level of the antibiotic in the bowel favors growth of the organism. Rapid proliferation of bacteria and excessive production of enterotoxin result in the formation of the pyogenic men> brane, destruction of the mucosa, and absorption of the toxin with resultant septic shock and death (Table 1) .
Poth .9 discusses the mode of access of M-pyogenes into the intestinal tract from two viewpoints. In some instances it happens because the organism is resistant to antibiotics. On other occasions nonresistant colonies of M-pyogenes invade the bowel during or shortly following surgery when the fluid content of the bowel is relatively sterile and there is low concentration of the antibiotic.
Incriminating evidence against the staphylococcus aureus as the causative agent of pseudomembranous enterocolitis continues to mount. Nevertheless there seems to be a need for further study to exclude other microorganisms as etioIogic factors. Experience after the second world war 13 indicates that other microorganisms should be considered. Recognition of this fact may prove to be important in treatment and studies along this line are being carried out at the present time by one of us (Van der Hoeven).
Predisposing Factors
In order to make a correct dia~osis the clinician nmst be constantly aware of the possibility of this complication. Pseudomembranous enterocolitis should be under svspicion in any patient who is being prepared for surgery by use of large doses of broad spectrum antibiotics such as aureomycin, terramycin, or other tetracycline derivatives. ~8 Patients with nose and throat cultures positive for staphylococci which prove to be resistant or whose fecal flora reveal an overgrowth of the M-pyogenes should receive special attention. Any patient who has been treated with tetracycline antibiotics and who has been bedridden ~or any length of time should be guarded carefully.
Signs and Symptoms
Signs and symptoms usually appear in the early period following surgery, however, this is not always true. In some instances such as a case described by Turnbull, 2s the disease occurs weeks after the patient's discharge from the hospital.
In our own experience, we have classified an acute fulminating and a snbacute form.
Acute Fulminating Form: In the former instance a patient may appear to be progressing satisfactorily with almost normal physical signs, and in a few hours he is seized suddenly by extreme apprehension, crampy abdominal pain followed by holiow visceral distention, nausea, hypermotility o[ the intestine, [ever, tachycardia, vomiting, diarrhea, syncope, cyanosis, uremia, oliguria and rapidly progressive shock. Shock is so profound and so rapid that treatment is often futile. The massive outpouring of electrolytes together with contraction of the interstitial space create such a rapid reduction in plasma and blood volume that the patient is overwhelmed. Diarrhea is of the rice water variety 25 and in some cases contains blood and mucus. It may be excessive as in one case in the series of Dearing and Heilman where there was a loss of 4400 cc. of liquid stool in a 24-hour period. This patient lost, during the same period, a combined total of 16,805 cc. of fluid and electrolytes from the bowel, kidneys, lungs and skin, and by nasogastric suction. One of our patients lost 4,000 cc. of fluid during two episodes of projectile vomiting within a two-hour period.
In rare instances the acute fulminating form may be manifested by the sudden onset of shock, syncope without fever, diarrhea, or vomiting.
Clinical Studies: X-ray studies may reveal an extensive paralytic ileus with marked gastric and intestinal dilatation. Laboratory data are similar to those observed in severe diarrheas of infancy with a high hemoglobin and red cell count. Fecal smears during this stage usually reveal an ahnost pure growth of M-pyogenes although in rare cases other microorganisms appear to be predominant. The urine is scant, highly colored and of a high specific gravity. Usually there is an elevated white blood count with a predominance of neutrophils in the differential. The blood urea nitrogen will be elevated with a high CO., and low values noted in the determination of the sodium, chloride, and potassium. One of the outstanding features in our experience is marked cyanosis. In one case blood withdrawn from the patient's arm was viscid and almost black in color.
A case history taken from our series, although not typical of pseudomembranous enterocolitis, serves to illustrate how the acute fulminating form can be simulated.
Case Report
A 89-year-old white female was admitted as an emergency at 3 P.M. January 10, 1958, with a 3&hour history of pain in the left flank radiating to the left lower quadrant of the abdomen. The pain was intermittent and was unaccompanied by nausea, vomiting or abdominal distention. The bowels had moved normally that morning although the patient had taken very little food. Prior to the day of admittance the patient had not been ill nor had she received antibiotic therapy. An appendect,:my had been performed when the patient was 19 years old for a ruptured appendix.
Physical examination revealed a well-developed, but poorly nourished, white female in no apparent distress. The temperature, pulse and respiratory rates were normal and the blood pressure was 130 systolic and 80 diastolic. The abdomen was soft and there was normal peristalsis. Tenderness on deep palpation was elicited in the left flank and in the left lower quadrant. Pelvic and rectal examinations were normal. The leukocyte count was t2,500 and the differential count was normal. A catheterized specimen of urine was normal. Emergency "flat plate" of the abdomen showed a mild ileus. Psoas shadows were normal. Management of the patient was begun by bed rest, liquid diet and mild sedation. The initial diagnosis was left renal stone or diverticulitis of the colon. Roentgenologic studies of the colon after barium enema and intravenous pyelograms were ordered for the following day. That evening the patient was comfortable and an enema was administered with good results at 9 P.M. About 5 o'clock the following morning she was seized suddenly by a severe pain in the left lower quadrant of her abdomen. This was followed by projectile vomiting of copious amounts of brownish, foul-smeliing fluid. Diarrhea ensued with spontaneous passage of about two liters of liquid green stool. In a short time she became cyanotic and was in profound shock. The pulse rate was 140, respiratory rate 24, and blood pressure 70 systolic and 50 diastolic. An infusion was started by means of placement of a cut down in the left saphenous vein at the level of the medial malleolus. A unit of dextran containing 1 vim of levophed was run in rapidly. Blood was typed and transfusion was begun. ACTH, 100 mg., was injected into the infusion solution and 50 rag. was administered intramuscularly every four hours thereafter. A Levine tube was inserted and continuous suction was begun. At the end of one hour after administration of one unit of dextran, 500 cc. of blood and 500 mg. of aureomycin, the pulse rate was 110 and the blood pressure 90 systolic and 70 diastolic. A flat plate revealed distended loops of small bowel but the abdomen was soft and only mildly distended. Signs of peritoneal irritation developed subsequently in the left lower quadrant. A diagnosis of gangrenous intestinal obstruction was made and the abdomen was explored through a right paramedian incision. Upon opening the abdomen a putrid, serosanguinous fluid exuded from the cul-de-sac of Douglas. This fluid was cultured. The entire small intestine was dilated, edematous and of poor color but there was no evidence of gangrene. In the right gutter there was a four-inch area of constricted, scarred, terminal ileum which was adherent to the lateral, parietal, peritoneal wall. The intestine distal to this constriction was collapsed and the distance from the point of constriction to the ileocecal valve was approximately 12 inches. The narrowed, involved segment was resected. The portion of the intestine proximal to the constriction was then emptied of about two liters of fluid and an end-to-end anastomosis performed. Previous to making the anastomosis the patency of the distal stoma was insured by filling the collapsed segment with normal saline solution. The abdomen was closed and the patient was returned to her room. Following surgery the patient's condition became progressively worse and she expired five hours later. At autopsy a pyogenic membrane 4 ram. thick was discovered extending from the anastomosis in the small bowel to a point just distal to the pylorus of the stomach. The entire small intestine except the last 12 inches of terminal ileum was coated on its mucosal surface by a dirty grey membrane the cultures of which revealed a clostridial type of organism. Cultures of the peritoneal fluid were negative. Autopsy diagnosis was pyogenic enteritis (pseudomembranous variety) possibly due to clostridium. Blood cultures were not obtained.
The above case is interesting from several points of view. Although signs and symptoms of the acute attack were almost pathognomonic of the acute fulminating form of pseudomembranous enterocolitis, the previous history revealed nothing or significance. The patient had never taken antibiotics nor did she receive any during her stay in the hospital. This case is also bizarre in that the bacterium involved was clostridium Welchii. The case does typify, however, the classic signs and symptoms of septic shock and illustrates a total inability to combat this form of shock once it has become firmly established. It was felt that the disease in this case complicated a chronic, low-grade partial obstruction of the small bowel.
Subacute Form: The subacute form is not as serious as the acute fulminating variety and is almost always amenable to treatment. In these cases, however, the diagnosis must be established early because it may in a matter of hours progress to the fulminating type. The patient may have some of the signs and symptoms of the acute form but usually the onset is mild, the symptoms are not as severe, and physical disability is not as marked. Abdominal pain may be mild with minimal abdominal distention. Vomiting may occur without diarrhea or vice versa and with fluid loss in amounts commensurate with adequate replacement. Electrolyte imbalance may be mild or absent. Signs of shock may be absent or minimal and toxicity may be present to a mild degree. Cyanosis, fever and tachycardia may be absent. In this form of the disease the diagnosis although confusing may unveil itself to the astute clinician. A little time and a few laboratory tests accompanied by a high degree of suspicion may be all that is required to establish the diagnosis of subacute pseudomembranous enterocolitis. The vomitus and bowel discharges should be cultured and studied carefully for staphylococcus and organisms should be tested for antibiotic sensitivity. Nose and throat swabs should be cultured and studied. Membranes and exudates appearing on the surfaces of abdominal wounds, ileostomy, or colostomy stomas should be biopsied and cultured immediately. While performing surgery upon the small intestine or colon, membranous, fluid, or fecal material within the bowel should be cultured and tested in the laboratory.
Important features of the subacute form of the disease are revealed in the following case history.
A 69-year-old white male, a railroad engineer, was admitted to the hospital with intractable diverticulitis of the sigmoidal portion of the colon. He had been treated in another hospital three times during the past 18 months for recurrent bouts of diarrhea, fever and pain in the lower abdomen. On each occasion prolonged courses of aureomycin, terramycin or penicillin had been administered and had affected temporary relief of symptoms. Roentgenologic studies of the colon after barium enema revealed diverticulitis of the descending colon with a six-inch area of narrowing in the rectosigmoid. The mucosal pattern was badly distorted.
On admittance, tenderness was elicited deep in the left lower quadrant. Rectal examination, sigmoidoscopy and stool cultures were negative. Blood studies and urinalysis were within normal limits. Four days prior to surgery administration of cremothaladine was begun and 10 cc.' was given four times a day. Also saline enemas were given daily. Forty-eight hours prior to operation two ounces of castor oil was given and streptomycin, 250 mg., was begun and continued at four-hour intervals. Sulfathaladine retention enemas were given the night before and repeated the morning of surgery. At operation it was discovered that the sigmoid was densely adherent to the lateral parietal peritoneum and resection was tedious and prolonged. In spite of this difficulty extirpation of the involved area of the colon was accomplished and a primary end-to-end open type of anastomosis was effected.
Following surgery the patient was placed on combiotic, 1 cc., twice daily. The patient's course was uneventful until the fourth postoperative day when the temperature rose to 102 ° F., the pulse rate increased to I10 and the blood pressure dropped to 100 systolic and 70 diastolic. Generalized abdominal distention was manifest and the bowel sounds indicated hyperactivity. Frequent and copious, loose discharges from the rectum began early that afternoon and pseudomembranous enterocolitis was suspected. Administration of combiotic was discontinued promptly and erythromycin, 400 mg., every six hours was given by mouth. In addition ACTH, 100 mg., in 500 cc. of normal saline was infused into an arm vein and 50 mg. doses of ACTH were given intramuscularly three times a day. Stool cultures and smears produced a pure culture of staphylococcus organisms which were found to be susceptible to erythromycin.
After 12 to 18 hours the diarrhea and fever subsided and the pulse rate returned to normal. Improvement continued and antibiotic therapy was discontinued after 72 hours. The patient was discharged on the tenth postoperative day. The pathologist reported that there was an acute diverticulitis of the sigmoid colon with subacute perforation.
In this case there was reason to suspect pseudomembranous enterocolitis. The patient had had numerous therapeutic trials on high dosages of wide spectrum antibiotics. The colon had been prepared for surgery in a manner which could modify the fecal flora. Symtoms were mild from the onset and ample time was provided for investigation and institution of definitive therapy. Fortunately, culture and sensitivity studies proved that the causative organism was susceptible to the effects of erythromycin.
Treatment
Prophylactic: In our experience the chance of successful management of pseudomembranous enterocolitis is enhanced by prophylactic treatment which, of course, is only possible when the existence of the condition is suspected early. In many instances precautions can be taken to avoid development of this complication. It should always be remembered that antibiotics are being used promiscuously for minor injuries and illnesses and resistant strains of staphylococci are developing. Antibiotics, especially tetracycline derivatives, favor the growth of micrococcus pyogenes 19 and therefore, should be used only when definitely indicated. Should diarrhea develop in patients receiving terramycin or aureomycin the drug should be stopped and cultures taken of the nose, throat and stool. Since the disease is so prevalent in surgical cases prophylaxis should begin when the patient is admitted to the hospital. That resistant strains of staphylococci from the nose and throat of hospital personnel can ke transmitted to the patient is well known. Therefore, hospital attendants should be screened for this possibility and those harboring resistant organisms should wear masks or should remain out of direct contact with the patient. All patients, particularly those about to undergo surgery upon the gastro-intestinat tract, should be thoroughly interrogated concerning previous antibiotic therapy.
The amount, type, number of courses and duration of therapy should be determined. Cultures of the stool, throat and sputum should be made and a search should be made for resistant strains of micrococci. By instituting these meas-ures those patients who are susceptible can be discovered and appropriate precautions can be taken. Generally speaking, patients harboring resistant strains of organisms should not be prepared for operation with penicillin, aureomycin or any of the tetracycline derivatives but with antibiotics to which the staphylococcus is susceptible. In patients who have been treated for recent upper respiratory infections surgery is best deferred until recovery from the illness is complete.
Precautionary measures should be carried out in the operating room. The usual sterile technic should be intensified. The anesthetist can play an important role in guarding against implantation of staphylococci into the patient's throat, nose, bronchi and gastro-intestinal tract. Staphylococci can gain access to the stomach and intestine via the endotracheal or Levine tube, the sponge or rubber face mask, the laryngoscope or the tongue depressor. Adherence to meticulous technic in all phases of the operation at all times is most important.
While performing an open anastomosis cultures from the proximal and distal stomata should be taken and peritoneal fluid, transudates and exudates should be cultured.
Choice of Antibiotic: Choice of the antibiotic agent is most important. Criteria of suitable antibiotics have been adequately described by Poth, 19 namely, action of the drug should be rapid and highly lethal against organisms inhabiting the gastrointestinal tract; it should prevent overgrowth of pathogenic organisms and should possess chemical stability when in contact with gastro-intestinal juices. It should aid in mechanical cleansing, should not irritate the mucosa nor retard tissue growth or healing; moreover, when present in high concentrations it should favor healing of anastomoses. There should be low to minimal absorption by the intestine and it should have the potential of remaining in the intestine in high concentration during the preoperative and postoperative periods.
Antibiotics conforming to these principles can inhibit outgrowth of pathogens in the intestinal tract and thereby afford protection against pseudomembranous enterocolitis. For several years we have been utilizing a combination of sulfathaladine and streptomycin in preparation of our patients for operation. Following intestinal or colonic resection we have instilled a 1 per cent solution of neomycin-bacitracin into the proximal and distal ends of the bowel prior to anastomosis. This combination of antibiotics fulfills in most respects the criteria listed above and we have found that it is a very satisfactory method of preparing the bowel for operation.
Other Treatment: A basic problem in the treatment of pseudomembranous enterocolitis and one not well understood is the management of septic shock. This form of shock can at times resist most efforts of treatment as shown by Altemeier. 1 Staphylococci proliferate rapidly in the intestinal tract and a powerful enterotoxin is given off which is absorbed. There occurs a rapid loss of extra cellular fluid into the lumen of the gut with resultant rednced blood volume, dehydration, hemoconcentration and loss of red blood cells as well. The toxic effect involves such vital structures as the heart, brain, lungs and peripheral vessels. Adrenal insufficiency and kidney suppression are added factors, Once this form of shock is recognized efforts should be instituted to combat it, to destroy the bacteria, and to neutralize the enterotoxin.
Treatment of Shock
The foot of the bed is elevated. A Levine tube is inserted into the stomach and a Foley retention catheter is inserted into the bladder. We prefer to provide oxygen immediately. An infusion of dextran is started intravenously after withdrawal of blood for laboratory studies and typing. Four pints of blood are provided and determinations are made of the blood count, hemoglobin, hematocrit, chlorides, BUN, CO> sodium and potassium. Blood culture is ordered when necessary. Stool cultures, rectal or stomal swabs are taken for the purpose of making cultures and antibiotic sensitivity is determined. A polyethylene catheter is inserted into one of the saphenous veins to assure a second channel of fluid replacement. Should the laboratory values indicate hypotonicity of the extra celhdar fluid space, isotonic saline solution or 3 per cent solution of sodium chloride should be infused initially and followed by administration of plasma, blood, or dextran. Fluid and electrolyte replacement should be based upon calculated losses and reports from the laboratory. During the height of the disease there is a tremendous outpouring of fluid and electrolytes into the gastrointestinal tract. Often many liters of fluid (as nmch as 8,000 cc. in a day) nmst be infused to replace this loss. "~Vhile replacing fluid a careful check must be maintained upon intake and output because overhydration may precipitate puhnonary edema. No less is this danger when combatting hypotension. Blood and plasma when infused at a rapid rate can place an undesirable strain upon the right heart. As an alternative, electrolyte solutions containing levophed have been utilized successfully in restoring blood pressure; however, even these solutions have been known to precipitate congestive failure when employed too enthusiastically. "~Vhen it has been necessary to prolong levophed therapy we have found it best to reduce the volume of the solution from 1,000 to 500 cc. and to increase its concentration. In this manner the blood pressure can be maintained above shock levels and the patient can be kept in a relatively dry state. Administration of steroids is another valuable means of treating septic shock. This form of therapy will be discussed more adequately.
Destruction of Bacteria
As soon as patients show signs and symptoms of pseudomembranous enterocolitis VAN DER HOEVEN the antibiotic which is being administered should be discontinued and a smear and culture of the bowel discharges should be prepared. If the smears show micrococci, erythromycin should be begun in doses of -100 nag. every four hours. This drug has been proven to have an affinity for antibiotic resistant staphylococci. I1 It has low toxicity and can be administered orally, intravenously, or may be instilled through the Levine or Miller-Abbott tube. Later, when sensitivity tests are completed change to a more effective antibiotic may be indicated. A word of warning is necessary concerning the smear and culture tests. As pointed out by Turnbull, 26 unless the intestinal contents are plated out on selective media like phenylethylalcohol staphylococci will not grow because the cultures are overrun by motile coliform organisms and the tiny staphylococcus colonies may be missed. This may explain why in a few cases, reports indicated that staphylococci were not isolated. Wurnbull prefers intravenous administration of albamycin in closes of 500 to 750 rag. every eight hours and oral doses are given upon return of peristalsis. He has also used carbomycin, neomycin and novobiocin. At the University of Chicago Clinics the staphylococcus currently isolated from patients has been sensitive chiefly to magnacin and chloromycetin. Authentic observations support the belief that the antibiotic of choice is one which will reach the intestine rapidly and in sufficient concentration to eradicate the organism. No single antibiotic can always fulfill these requirements. Already there are reports of strains resistant to erythromycin. As our experience grows antibiotics will have to be changed or varied in the treatment of this disease, and more and more reliance will have to be placed upon in vitro sensitivity tests.
Neutralization of the Enterotoxin
~though direct experimental evidence is lacking there is good reason to believe that therapeutic doses of steroids in some manner neutralize or destroy the enterotoxin in pseudomembranous enterocoli-tis34, 22 It is felt by many observers that prompt utilization of steroids early in the disease will "tide the patient over" until the effective antibiotic can be brought into play. The role of the enterotoxin in the production of shock has been referred to previously in this paper. In the opinion of some observers it is the chief agent which ultimately causes the death of the patient. Once the diagnosis is made large doses of cortisone or ACTH should be administered promptly both intravenously and intramuscularly. Currently ACTH is being employed in our hospitals. We give an initial dose of 100 mg. in solution intravenously and additional intramuscular dosages of 50 mg. are administered three times a day for three days. The drug is then progressively reduced over the ensuing days and finally is discontinued. Inherent dangers of the steroids are kept in mind and precautions are taken against complications. The effect of steroids may be rapid, dramatic and at times lifesaving. In a matter of a few hours after therapy is begun a "crisis" in an extremely ill patient will have been passed and the patient may be well on the way to recovery. As adjuncts in the treatment of pseudomembranous enterocolitis steroids are of major importance and should be utilized whenever the disease becomes manifest.
Summary
The etiology, pathogenesis, diagnosis and treatment of pseudomembranous enterocolitis are discussed.
Treatment is emphasized from the standpoint of the nature and pathogenesis of septic shock. In order to combat this disease successfully the clinician must (a) suspect its existence, (b) combat shock, (c) destroy the bacteria within the intestine, and (d) neutralize the toxin produced by the bacteria.
